Introduction
The early identification of brain anatomy deviating from the normal pattern of growth and atrophy has the potential to improve clinical outcomes through early intervention. Recently, our group has developed a new approach based on structural MRI data that enables to reliably estimate the brain age of any given subject (Franke et al., 2010) . By employing kernel regression methods in a large training database, the complex, multidimensional aging patterns across the whole brain are detected and finally aggregated to one single value, i.e. the estimated brain age. Consequently, the degree of acceleration or deceleration of brain aging can be directly quantified in terms of years allowing a wide range of analyses and predictions on an individual level.
Methods
In general, the brain age estimation model is trained with T1-weighted MRI data (preprocessed with VBM8) of the training sample utilizing a Relevance Vector Regression (Tipping, 2001) . The individual brain age of any given test subject can now be estimated using the individual tissue-classified MRI data. The difference between estimated and chronological age will reveal the individual brain age gap estimation (BrainAGE) score, with positive BrainAGE scores indicating accelerated brain aging.
Results (14 pt bold)
For the first time, the present approach provides a sensitive and easy-to-use reference curve for structural brain maturation during childhood and adolescence, that accounted for 87% sample variance. Applying the framework to subjects of the Alzheimer's Disease Neuroimaging Initiative sample, the mean BrainAGE scores were significantly higher in subjects with Alzheimer's disease (AD; 7.3 years) and subjects that converted to AD within 3 years of follow-up (6.9 years), indicating accelerated brain atrophy. Each additional year in the BrainAGE score was associated with 10% greater risk of developing AD (hazard rate: 1.10). In a third sample, the estimated brain age in elderly diabetics was 6.2 years higher as compared to chronological age, with no difference in elderly controls (p<0.01), suggesting that diabetes leads to structural brain changes that show the pattern of accelerated brain aging.
Conclusion (14 pt bold)
The implication of this approach may potentially lead to clinical tools to improve the identification of pathologic brain aging and potential risk for neurodegenerative diseases.
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